AccIDENTAL hypothermia, occurring as a result of illness, or, in the healthy, on undue exposure to cold, is well documented. The condition may, however, be commoner than is generally recognised and may occur in circumstances that would not ordinarily be associated with the diagnosis. The purpose of the present paper is to present a case of accidental hypothermia occurring in a man who, so far as is known, was never outside the house at the relevant time, and who lived with two other adults.
A 59-year-old man was admitted to hospital at 10.30 p.m. on 8th January, 1959, in a comatose state. He was a known diabetic and usually well stabilised on soluble insulin, 12 units, and neoprotamine hagedorn insulin, 22 units. A history obtained from his brother was that the patient had been feeling unwell for the three days prior to admission and had not eaten his usual diet. His insulin dosage had been given as usual. On the day of admission he was found unconscious in the bathroom. Reference to his diabetic chart showed that he had suffered from peripheral neuritis and circulatory insufficiency in the legs.
On examination, he was a fairly obese man with a pale, cold skin and collapsed veins. He was comatose, but responded to painful stimuli, with movement of all limbs. There were no localising signs in the central nervous system and the plantar responses were inactive. There was no shivering, but all the limb muscles and the muscles of the neck showed a marked rigidity. There were early bilateral cataracts; the fundi were normal. In the cardiovascular system the pulse was found to be regular, at a rate of 40 beats per minute, and the blood pressure was 80/40 mm. Hg. The heart sounds were normal and there were no abnormal signs in the lungs or abdomen. The urine contained no sugar and no acetone. Temperature was recorded on a clinical thermometer as 970 F. The clinical diagnosis was thought to be hypoglycaemia, with the possible complication of a coronary thrombosis accounting for the circulatory failure.
Treatment was begun with the intravenous infusion of glucose in sufficient quantities to produce and maintain a glycosuria. At each insertion of the infusion needle the patient moved his arms and on one occasion opened his eyes, only to relapse once more into complete inertness. The electrocardiogram showed a sinus tachycardia and intraventricular block, but no evidence of cardiac infarction. The serum electrolytes were normal and the blood urea 58 mgms. per cent. After twelve hours the coma state was essentially unchanged. At this time the rectal temperature was taken with a low-reading thermometer and found to be 850 F. The true aetiology of the coma was then apparent, and treatment for hypothermia commenced.
The patient was covered with a blanket and placed under heat cradles. Frequent rectal recordings of the temperature were made and the objective was to supply sufficient heat to raise the temperature by 1°F. every four hours. An intravenous infusion of 5 per cent. glucose was established and 100 mgms. of hydrocortisone acetate were given in the drip. The pulse rate and blood pressure were recorded at frequent intervals. The patient's progress is shown in 193 the figure. When the temperature had risen to 91°F., the pulse to 66/min. and the blood pressure to 150/90 mm. Hg., respiration suddenly ceased and could not be restarted. Post-mortem examination showed atheroma of the coronary arteries and myocardial fibrosis, but no evidence of recent infarction. The lungs were (edematous, with evidence of early bronchopneumonia. The pancreas was fibrotic, with an area of acute pancreatitis. The adrenals, kidneys and brain showed no significant changes. DiSCUSSION . Apart from being a recognised surgical and therapeutic procedure, hypothermia may occur accidentally in clinical practice in a variety of circumstances. It has been reported following alcoholism (Laufman, 1951) (Mann, 1955) , in barbiturate poisoning (Eason and Macnaughton, 1956) , and as a comnplication of senility, myocardial infarct, paraplegia and diabetic coma (Rees, 1958) .
Accidental hy7pothermita presenits two problems; firstly, its recognition and secondly, its treatment. Non-recognition of the condition usually results from failure to conisidcr hypothermia as a diagnosis and from the use of the common clinical thcrmlonmcter in recording the temiiperature. Clinical thermometers do not rcad lower than 95°F. anld, ercn so, are not alwavs shaken to the lowest mark. The temperaturc of the patient reported here was iniitially recorded as 970 F. and it was not until the diagnosis of hypothermia was considered and a lowreading thermometer used that the true temperature was recorded. In making the diagnosis, mouth and rectal temperatures may be misleading and it is useful to seek confirmation from finding a low temperature in freshly voided urine. If the patient has been exposed to cold in the open, as in the case described by Laufman (1951) , the diagnosis is at once suggested, and it may be indicated in patients with depressed metabolism or who have been in coma. The present case is remarkable in that hypothermia developed for no obvious reason in a man not onlv in his own house, but living with two other adults. The minimum outside temperatures on the three days prior to his admission were 260 F., 270 F., and 280 F. It is unlikely that the initial cause of his coma was hypoglycemia and that hypothermia developed as a consequence of this, since the interval between his being found comatose and his admission was too short. It seems more likely that hypothermia had been developing slowly over a long period.
On clinical examination in hypothermia there is usually a bradycardia, a low blood pressure and collapsed peripheral veins. The electrocardiogram may show abnormal T-waves or evidence of heart block. The peripheral circulatory failure is partly due to hamo-concentration, resulting from transfers of fluid from the vascular to the interstitial compartments. There may be a leucocytosis and in some cases the blood sugar has been elevated (Smith, 1942; Fay and Smith, 1941) . Despite the fall in temperature, shivering is not a conspicuous finding, although generalised muscular rigidity is common. Semi-coma is usual when the temperature reaches 850 F. and becomes progressively deeper as the temperature falls.
The lowest recorded temperature, with survival, is 64.40 F. (Laufman, 1951) .
Treatment depends on the duration of 'hypothermia and is either rapid or slow rewarming, together with ancillary measures. Moderate rewarming is not advocated (Burton and Edholm, 1955) . Rapid accidental lowering of temperature is onlv common in war-time and may be treated by rapid rewarming. In clinical practice, hypothermia is usually of twelve or more hours' duration. If rapid rewarming is applied to these patients, fatal circulatory failure due to peripheral vasodilation occurs. If moderate rewarming is used, vasodilation in the skin may occur without warming of the blood, and in these circumstances the central temperature, which is always higher than the skin temperature, may fall acutely by 1 or 20 F. and death ensue from cardiac arrest. Slow rewarming should achieve a rise of body temperature of approximately 10 F. every four hours. At ward temperature the patient's own metabolism may be sufficient to achieve this. If a heat cradle is used, constant care is needed to prevent the temperature rise being too rapid. Rewarming at this rate permits the shift of fluid from the interstitial to the vascular space and avoids the circulatory collapse that otherwise occurs as vasospasm passes off. I)espite the inlitial high blood sugar that occurs in some cases, there is depletion of liver and heart glvcogeni, probablv due to glvcogen mobilisation during the iniitial shivering anid later nmuscular rigidity. There is also evidenice of adrenal damage (Crosse-Brockhoff, 1950) . Intravenous infusions of glucose and hydrocortisone should, therefore, be made. Thyroid extract should only be given to those cases where hypothermia complicates myxedema, and digitalis is best avoided because of the danger of ventricular fibrillation.
SUMMARY.
A case of accidental hypothermia is reported. The diagnosis may be overlooked unless a low-reading thermometer is used. Certain precipitating causes are usually evident and a social history may be informative. In the treatment, slow rewarming is indicated if the period of hypothermia is longer than a few hours. Supportive measures to combat hypoglycamia and adrenal failure are indicated. It is probable that the condition is commoner than is generally recognised.
We wish to thank Dr. J. Evans for seeing this patient and, giving his advice.
